Chapter 5
EXPERI MENTAL BENEFI TS ESTI MATES:
OVERALL, USE AND, | NTRINSIC

In this chapter we exanine the WIP anounts given by our respondents.
The anal ysis begins with an examination of the |evel of benefits for nationa
water quality revealed by our respondents. W then test the predictive power
of a theoretically-based estimation of the anounts;
an inmportant test of our instrunent's hypothetical bias. The next section
presents our technique for separating intrinsic fromrecreational benefits
and illustrates it with our data. In the final section we consider the
regional variation in water benefits and di scuss procedures by which the data
froma national water benefits survey may be hel pful to those who wish to
estimate water benefits for sub-national areas.

Before proceeding further it is inportant to enphasize that the benefit
estimates we discuss bel ow come from experinmental data and shoul d not be
used for neking definitive national estimates. Qur study was designed to
devel op a new nmet hodol ogy and to test it to see if it shows sufficient
promise for a full scale application (after appropriate revision). As noted
in the last chapter, our macro WIP instrunent was very successful with the
exception of the item non-response rate. The nonresponse rate problem
is correctable (see the Conclusion for our proposals), but it neans the
present set of WP anmounts represents a selective rather than a random sanpl e
of the U S. population. Although our data are not sufficiently representative
for national estimates, they are sufficiently free frombias to warrant the
analysis we undertake in this chapter. In this sense the estimtes dis-
cussed in the next section nmay be taken as illustrative, in a rough way,

of the benefit estimates which a revised national survey m ght produce.
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| LLUSTRATI VE ESTI MATES

Taki ng into account the above caveat, we discuss here the WP anounts
given by our respondents. This sanple consists of all those1MMO were exposed to
Versions A, B, or C of the questionnaire and who gave us usabl e anmpunts
(including zero bids). The nunber of cases on which the analyses in this
chapter are based vary from 771 to 695 according to whether or not we

had to drop cases because of missing data on individual itens.

Anpunts by Version

As described in Chapter 2, the respondents valued three levels of water

qual ity which were described in words and depicted on the water quality |adder
They were first asking how nmuch they were willing to pay to maintain nationa

water quality at the boatable |evel. Subsequent questions asked them their

willingness to pay for overall water quality to fishable quality and sw nmabl e

quality. The mean WIP anounts given by the respondent for the two higher levels
consists of the anpunts they offered for the |ower |evels plus any additiona

amount they offered for the higher level. Table 5.1 gives the mean WP

amounts for each of the three versions.

Iwth the exception of a handful of respondents whose answers to the
qguestionnaire were so contradictory that they were judged to be neaningl ess.

The renoval of these 22 cases presents no bias to the WIP armounts as their
nmean WIP anount is the same as the entire sanple’s.  Appendix VI describes

our rationale for dropping these respondents and gives information about
each case.
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MEAN AMOUNTS W LLI NG TO PAY ANNUALLY PER HOUSEHOLD
FOR BOATABLE, FI SHABLE AND SW MMABLE WATER QUALITY

Table 5.1
2
332D Rearable
Tncome
Level s Version A Version B Version C
1 $ 61 (62) $ 47 (61) $ 71 (64)
2 114 (398) 124 (48) 87 (38)
3 183  (78) 135 (79) 174 (82)
4 289 (73) 262 (48) 308  (50)
Tot al $168 (274) 3 $133 (255) 3 $161 (242)3
Level C Fishable
1 $77 $60 $91
2 161 149 111
3 229 201 223
4 363 347 362
Tot al $214 $180 $198

I nconme

Level s

1
2
3
4

Tota

IN THE UNI TED STATES BY VERSI ON AND | NCOME LEVELS

Tenel 3 Tpinmailo
Version A Version B Version C
995 $76 $103
195 163 128
268 244 267
404 394 375
$247 $212 $222

The amounts shown here derive “rom sxperimenscal rzsearch wid Snould

not be used For national zstimates,

In this version of the research in-

strunent those who di'd not give an anount in answer to the willingness-to-
to do so by the interviewers.

pay questions received no further
As a consequence,

encour agenent
32 percent of the respondents (for fishable water it was

32% for version A, 30% for version B; and 34% for version C) did not give

anount s.

to answer.

know, '

6 percent

The 32 percent who did not give an amount is conprised of 24 percent
who said they ''don't

depends" and 2 percent who refused

2 : . . .
The percent who said $0 were 18% 22% and 24% in version A to C respectively.

3The total N's are larger than the sum of the N's for the four incone |evels
because they al so include those who answered the willingness-to-pay questions
but were not willing to give their income. Since these people could not be
assigned to their correct income group the interviewers were told to treat

themas if they were in incone |eve
the total

an anount,

N's for the three versions are:

If we include those who did not give
A-431; B-380; and C 410.
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It shows the follow ng:

1. The pattern of amunts is quite consistent across the three
versions of the instrunment. As noted in Chapter 4 only two
of the 36 between-version conpari sons show differences that are
statistically significant at the .05 |evel.

2. The effect of respondent's incone is uniformy strong as shown
by the colum anmounts. This is an expected effect, of course,
since people with higher incomes a) have nore di sposabl e incone,
and b) were shown paynment cards whose benchmark amounts for
non-envi ronnental public goods were higher

3. The WIP anounts are substantial. This is in contrast with the
earlier macro WIP studies described in Chapter 2 which did not

describe the hypothetical market for their goods in detail

Conbi ned Ampunts

The WP anounts for the conbined sanple are shown in Figure 5.1. The
nmost substantial benefit is for boatable water with a range of $136-168
per annum per household. The respondents were willing to pay $175-213 for
fishabl e water, an amount 27 percent higher than the boatable estinate.
According to these data, national water of swinmmable quality yields a

di mnishing return as the swi nmable WP anount is only 16 percent greater

than the fishable anpunt.

2The mean amount which this sanpl e of people is willing to pay for
swimabl e water quality is approximately the anount paid in taxes and
hi gher prices in 1979 for water pollution control by U 'S. househol ds
according to the estimates of the President's Council on Environnenta
Quality. The CEQ estimate for 1979 anounts to $159 per household for
control instituted as a result of federal pollution control prograns and
$255 for all water quality expenditures ,including those which industry would
have undertaken irrespective of the federal pollution control |aws (Counci
on Environnental Quality, 1980:394, 397).

For these experinental data the total annual benefits for sw mmable water
nationwide |ie somewhere between 9 and 22 billion dollars. No point estimate
should be inferred fromthis range for the reasons explained in detail in

the report.
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VWHAT PEOPLE ARE WLLING TO PAY EACH YEAR PER HOUSEHOLD
Figure 5.1 FOR DI FFERENT LEVELS OF NATI ONAL WATER QUALITY
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Ef f ect of Knowi ng Amount Being Paid

Some of the earlier macro WIP studies (Viladus, 1973) show that people
are nore willing to pay higher amounts for public goods when they are told
the anount it will cost (or is costing) than when they do not have this
information. In order to see if this is the case in our study, we departed
fromour previous format in Version D of our research instrument and told
t he respondents what they are paying for water pollution control.3 I'n our
case the revealed value for water quality in Version Dis quite simlar to
that for the combined A B, C versions where the respondents were not told

how nmuch they are paying

Forty-seven percent of the 354 respondents to Version D said they were
willing to pay the amount shown on their card for water pollution contro
(which they were told woul d raise the overall level of national water quality
to fishable in the next few years) and 12 percent volunteered that "it depends."
Thirty percent were not willing, 11 percent were not sure or didn't know,
and | ess than one percent did not answer the question. Those who were not
willing to pay the amount were asked how nmuch they were willing to pay to
keep the quality of water at boatable quality whereas those who were willing
to pay the anount were asked to value an increase in quality fromfishable
to swinmable (level B). It is possible to calculate values for fishable

4
and swimmable water from these data. The Version D range for fishable water

3
The% were shown on the pagnent card an estimte of what h??seholds in
the responhdents' 1ncome range were actually paying for water pollution control
4
In making this calculation we assign each person who is willing to pay
the amount shown on the paynent card for water pollution control that value
as their WP value for fishable water. Under the assunption that those who
said "it depends" would be willing to pay that anount too if they could be
assured that it would achieve the fishable water quality goal, we also
counted themas willing to pay the ampunt shown. Those who gave amounts
for boatable water but not for fishable, were counted as also willing to
pay the boatable anounts for fishable water quality.



quality is $185-233 conpared to the A B, C conbined range of $175-213.
The WP anounts for sw nmabl e water given by the Version D respondents
are somewhat hi gher than those given by the respondents to the other
versi on.

EXPLANATI ON OF W LLI NGNESS TO PAY FOR WATER QUALI TY

Model Specification

A test of the hypotheticality of WIP studies is whether or not the
respondent's val ues can be explained by a set of theoretically rel evant
factors. If the WIP questions are sufficiently neaningful to the respondent,
his or her answers should be constrained by those factors which affect
such matters in everyday circumstances. Surprisingly few WP studies
have reported regression estimations and of these only one or two include
the range of factors which theory and enpirical research suggest as possible
expl anatory factors.5

W propose the following as the appropriate determnants of willingness
to pay:

WP = f(Respondents' Incone, Education, Age, Environnental Attitudes,
Avail ability of Freshwater, Attitudes Towards Water Quality)

In our original estimation several of these factors did not enter into the

6
equation significantly. Hence we renoved these variables and re-estinated

SFor WIP studi es whi ch report lack of success in explaining the bids
by regression equations see Eastman, et al. (1978) and Thayer(forthcomng). The only
studi es which use a range of variables conmparable to ours include, interestingly,
the two previous WIP studies of water quality (Gamich, 1977; Walsh, et al
1978) in the published literature

SThese include several dinensions of the respondents' attitudes toward
water quality (e.g. desired quality levels of national freshwater, perceived
changes in local water quality) and the availability of freshwater for
recreational use.
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the equations. The coefficients and the significance |evels of the remaining
vari abl es were not appreciably different from the |arger equations. Be-

cause we believe that major conceptual and definitional problens exist with
some of the nonsignificant variables we will not report the results of these

| arger equations here. The variables which remain and our neasures of them are
as follows:

Income -- The higher the respondents' famly incone, the larger the
anount of disposable income the respondent has available for water quality.
W neasured income by the standard survey research procedure of presenting
the respondent with a card which contains a list of income categories. The
respondent was asked: "Would you call off the letter of the
category that best describes the conmbined (enphasis in the original) annua
i ncone of all menbers of this household, including wages or salary, pensions,
benefits, interest or dividends, and all other sources?" Thus we asked for
househol d not personal income. Table 5.2 presents the |ist of incone
categories and the percent of respondents in each category. Note that

10 Percent of the respondents refused to reveal their household incomne.

This level of item nonresponse is within the range found by the mgjor survey
research organizations in national sanples of our type. W decided not to
substitute mean values for these cases but sinply to drop themfromthe

regression part of our analysis.
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Table 5.2 | NCOVE RANGES FOR THE RFF SURVEY
| ncome Range Per cent of Sanplel Level s used for Paynent Cards
Under $4, 000 7%
$4,000 to $5,999 7
$6,000 to $7,999 5
$8,000 to $9,999 7
$10,000 to $11,999 7
I
$12,000 to $14,999 9
$15,000 to $19,999 13
[11
$20,000 to $24,999 15
$25,000 to $49,999 19
IV
$50, 000 and over 3
Not sure/refused 10

1
These data are for the entire sanple, all versions.
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Fol I owi ng the standard procedure (Kemta, 1971) for incorporating
grouped income data in regression equations where the actual inconme is
unobt ai nabl e, we assigned each respondent the md point for his or her
income category. A value of $60,000 was used for the $50,000 and over
cat egory.

Age -- Studies of the determinants of environnental attitudes identify
age as an inportant predictor (Dunlap and Van Liere, 1978; Mtchell, 1980:44).
Younger respondents are sonmewhat nore supportive of environmental protection
than ol der respondents. The WP studies which report regression estinations
show mi xed findings on the relationship between age and wllingness to
pay for environmental public goods. Walsh, et al. (1978:66) found a sig-
nificant negative relationship between age and willingness to pay for
water quality in the South Platte River Basin. Age did not enter sig-
nificantly into the regressions estimated by Gamich in his study of
the Charles River Basin (1977:187) and in Eastman, et al.'s (1978:22) study
of air visibility in the Four Corners area it showed no consistent pattern

Qur age neasure consists of a card listing el even age categories
fromwhich the respondent chose the correct age group for himor herself.
The first two age categories are 18-21 and 22-24. Beginning wth age 25-29
the categories proceed by five year intervals until the last group which
was defined as 65 or older. |If the respondent refused to provide the age
information, the interviewer was instructed to make an estimte. W
coded the age variable at the mid points for each age category. For the 65
and over category we used 70 which is the approximate md point of this

age category according to census data
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Education -- Education is also correlated with support for environ-
mental protection; the higher the educational level, the greater the |evel
of environnmental concern (Dunlap and Van Liere, 1978:9; Mtchell, 1980: 44).
Two WIP studies also report a simlar relationship with willingness to pay
for environnmental public goods (Walsh, et al., 1978:60; Ganlich, 1977:187).

Qur neasure of education consists of six categories, ranging from no-
school -to-grade 8 to post graduate education (17 years of formal education
or nore). Each category was designed to be a qualitatively equival ent
increase in educational attainment fromthe next |ower category wth special
wei ght given to the conpletion of high school and coll ege. ! For this reason
our variable consists of the categories instead of the nid point of the
years of education represented by each category.

Environnental Attitudes -- Nunerous social surveys have neasured

people's attitudes towards environmental issues (for a review see Dunlap
and Van Liere, 1978). The questions used for this purpose neasure a
wi de variety of dinmensions such as concern, perceived seriousness,

tradeoffs, and relative inportance. On each of these di nensions

7These levels are as follows:

Code Education Category (no.of yrs) Percent in Total Sanple
2 No school, grade school (I-8) 9%
3 Some high school (9-11) 16
4 H gh school graduate (12) 38
5 Some college (13-15) 20
6 Col I ege graduate (16) 11
7 Post graduate (17+) 6

No response 1



5-12

peopl e can be arrayed along a continuum fromthose who describe thensel ves
as valuing environmental amenities a great deal to those for whom environ-
nmental amenities have |esser value. It is to be expected that people's WP
for environnental anenities should be related to their "environmentalisnt

as reveal ed by these kinds of attitude questions. The only previous attenpt

to our know edge to denonstrate this in WIP studies failed to find a

relationship, however, The Colorado State study included a question about
the respondents' general awareness of environmental problens in the study
area which did not enter into any of their regression estimations (Wl sh,

1978. 83-4. 88-9).

The portion of our research instrunment preceeding the WIP instrunent con-
tained a |arge nunmber of environmental attitude measures. From these we constructed
7 item environmental index (ENVINDEX). The itens for this index were
chosen subjectively. W included itens which our previous analysis of
these data had shown to be neasures of the degree to which the respondent
val ued environnental goods. In addition to an item which posed
tradeof fs between environmental protection and cost, the index includes
itenms which neasure the respondents' attitude toward the environnenta
novenent, the degree to which they rank environmental concerns high or
| ow conpared to other national priorities, and whether they have | obbied
public officials by letter or personal contact on an environnental issue.

The itenms contained in the index, its manner of construction and its

distribution are described in Appendix VIII. To test its metric qualities
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we re-estinmated our regression equations using several different formns
. . . 2

of the index to see if the parameters of the other variables or the R

of the equations were affected. The results of these tests suggest the

use of the linear form

Concern About Water Pollution -- None of the itens in the environnenta

index treat water pollution because we wanted to see if concern about water
pol lution had the separate effect on willingness to pay we thought it should.
The itemin our questionnaire which nmeasured water pollution concern was
one of a series of itens about which the respondent was asked:
(Q11) Nowl'd like to find out how worried or concerned you are
about a nunber of problens | amgoing to mention: a great
deal, a fair anount, not very much, or not at all. [If you
aren't really concerned about some of these matters, don't
hesitate to say so.
C. COeaning up our waterways and reducing water pollution
In answer to thise question, thirty-nine percent said they were concerned
a great deal, 44 percent a fair anount, 13 percent not very much and
3 percent not at all. W constructed a dummy variable CAPOLD) where 1 - those

who say they are concerned a great deal and 0 = the remai nder

Recreational Use of Water -- W reasoned that the greater the respondent's

recreational use of freshwater, the greater value water pollution contro

BV% estimated equation 2 (Table 5.4) using squared and cubed forns of
ENVINDEX in addition to ENVINDEX. The squared and cubed fornms were in-
significant. Equation 2 was al so estimated substituting the |og ENVI NDEX
for ENVINDEX. The R2 of this equation was lower. In both of these cases
we used F tests to test whether any of these alternative equations had
significantly different coefficients for the other parameters in the
equation 2. Each F test of the paired coefficients was insignificant.

As a result of these tests we decided to use the linear formof the index.
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woul d have for himor her. Previous WP studies exam ned the
rel ationship between recreational use and wllingness to pay wthout
finding any correlation. The Colorado State study regressed the reported
number of water-based recreation activity days experienced annually in the
South Platte River Basin and the degree to which respondents |iked outdoor
wat er - based recreation on their WP measures and found no effect (\Walsh,
et al., 1978:52, 69-72). Simlar findings of no or marginal significance
for recreational use are also reported for air quality (Eastman, et al.
1978:16-17) and water quality (Ganlich, 1977:187).

W neasured recreational freshwater use by a series of questions
(. 58-66 in Appendix I'V) which asked the respondent whether in the
past two years he or she had gone

e "sailing, canoeing, power boating, water skiing and the |ike"

e "swimming in a freshwater [ake or streamas opposed to a sw mm ng
pool or the ocean"

o "fishing in a freshwater [ake or streant
Each person who said yes to an itemwas asked further whether he or she
did this "within fifty mles of your hone, or farther away, or both?"
and "roughly how many times woul d you say you (did the activity) over the
past two years?" Personal use of freshwater for these purposes varied from
34 percent who went fishing to 39 percent who went boating, W tested
various forms of a recreational neasure and our tests showed that neither
the | ocation of use nor the amount of use contributed to the estination,
a finding simlar to the Colorado State study. W therefore created a
sinple dunmy variable, USERD, which was set at 1 for those who reported
freshwater use of any kind over the past two years (60 percent of the sanple)

and 0 for those who reported no personal use during this tine period.
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Estimation

Qur final explanatory nodel for national water quality val ues consists

of six variables: three are socioeconom ¢ characteristics, two are attitudina

neasures and one is a self-reported behavioral neasure. Table 5.3 gives
the Pearson(r) correlation matrix for these variables. A though no cor-
relation is .40 or above, three of the fifteen are above .30. Milti-

collinearity cannot be ruled out, but the synptom of insignificant coefficient

2

estimators in conjunction with large R™ val ues was not observed.

( continue )



Table 5.3

| NCOMVE

AGE

EDUC

ENVI NDEX

CWPALD

USERD

Vari abl e

I NCOMVE

ACE

EDUC

ENVI NDEX

CWpALD

USERD
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CORRELATI ON MATRI X FOCR VARI ABLES USED | N
THE REGRESSI ON EQUATI ONS

| NCOMVE

1. 00000
0. 0000

-0.07698
0. 0425

0.37733
0. 0001

0. 05241
0. 1675

-0. 05756
0.1295

0.16160
0. 0001

695

695

695

695

695

695

AGE

-0.07698
0. 0425

1. 00000
0. 0000

-0. 27897
0. 0001

-0. 25041
0. 0001

-0. 05206
0.1704

-0. 32212
0. 0001

Mean

19946. 8

42.3

4.3

6.4

0.4

0.6

EDUC

0.37733
0. 0001

-0. 27897
0. 0001

1. 00000
0. 0000

0. 20955
0. 0001

0.02733
0.4719

0.19785
0.0001

Std Dev
13647. 8

16.0

1.3

1.8

0.5

0.5

ENVI NDENX ~ CWPOLD

0. 05241
0. 1675

- 0. 25041
0. 0001

0. 20955
0. 0001

1. 00000
0. 0000

0. 34516
0. 0001

0. 23361
0.0001

sum
13863000
29418
2978
4439

285

435

-0. 05756
0.1295

-0. 05206
0.1704

0.02733
0.4719

0. 34516
0. 0001

1. 00000
0. 0000

-0. 00231
0.9516

USERD

0.16160
0. 0001

-0. 32212
0. 0001

0.19735
0. 0001

0.23361
0. 0001

-0. 00231
0. 9516

1.00000
0. 0000

M ni mum Maxi num

2000 60000
20 70
2 7
1 11
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Equations were estinmated using ordinary |east squares regression for
the three levels of water quality as shown in Table 5.4. The patterns for
the three levels are very simlar with the fit, as measured by RZ, I ncreasi ng
slightly from.28 for the boatable equation to .31 for the swinmable one. Using the
swi nmabl e equation as our exanple, each of the independent variables
Is statistically significant at the .05 level or better. Incone is the major
factor in the equation followed by the environnental index. Despite its
affinity with the index, concern about water pollution enters separately
at a highly significant level. The recreation use variable also enters,
al though in the boatable equation its t value is slightly below the .05 |evel
Alternative functional forms for these equations were tested. The nost
obvi ous candidate for an alternative form considering our strong incone
effect, is alog-log estimation (Gamich, 1977). The results for this
type of estinmation were not appreciably different or better than the QLS
estimation except that the significance of the recreational use variable

Wwas increased.6

6The results of the log-l1og estimation for fishable waters are as
fol | ows:

Dependent Variable = Log of Level C

Coeffi ci ent t
| nt ercept -4.24 -4.89
LOG | NCOMVER 0.70 7.50
EDUC .29 4.73
ACGECAT -.13 -5.53
ENVI NDEX .32 7.06
USERD .85 5.39
COWPOLD 27 1.81

N = 645 R% = .39 F = 74.33
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Table 5.4 OLS REGRESSI ON OF DEMOGRAPHI C AND ATTI TUDI NAL
VARI ABLES ON WLLI NGNESS TO PAY AMOUNTS
FOR THREE LEVELS OF NATI ONAL WATER QUALI TYL

Level s of Water Quality

eq. 1 Boatable (D) eq. 2 Fishable (Q eq. 3 Swinmable (B)

Coefficient (t)

INTERCEPT ~ -141.91  (-3.07)  -163.83  (-3.03)  -143.47  (-2.41)
| NOOME 10058 (10. 36) .0072 (10. 95) 10075 (10.43)
AGE 134 .-2.85) 184 (-3.25) 2,60 (-4.16)
EDUC 14,39 (2.27) 15.15  (2.04) 1735 (2.12)
ENVI NDEX 21,81 (4.79) 28.74  (5.40) 31,77 (5.46)
QVPOLD 47.90  (3.11) 51.18  (2.84) 56.68  (2.86)
USERD 27.25  (1.71) 40.88  (2.20) 4552 (2.23)

N 695 695 695

R .28 31 31

F 44.54 50. 61 51, 39

lFor Versions A, B, C conbined |ess a few cases which were dropped
for reasons described in Appendix VI.
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Het er oskedasticity is to be expected in regression equations which
use any kind of consuner expenditure data (Prais and Hout hacker, 1955)
and our estimations are no exception. Initial tests of heteroskedasticity
showed we had heteroskedasticity with respect to al nost very variable.
Since the presence of heteroskedasticity indicates that the OLS assunption
of a covariance matrix of the form 2L has been violated, a generalized |east
squares (G.S) procedure nust be used to obtain correct paraneter estimates.
(Johnson, 1932; Rao, 1965). The GLS procedure uses the covariance nmatrix @
instead of 52I. The GLS estinator of g is
eH) 3= xalnTixatly
and the variance of the G.S estimator is
(2) war 2 = Sdalnt
When Q_l is known, estimation of the GLS estimator is straightfoward.
when @71 is not known, special techniques nmust be used to estimate it.
Standard adj ustments such as wei ghting by I/incorre2 (Johnson, 1972) or

l/Y2 (CGol dberger, 1964) did not correct the problem Since the standard

constructive tests for heteroskedasticicy are not appropriate for a conbination

of dummy and continuous variables such as ours (except for sonme maximum

l'i kel'i hood estimators and sone sophisticated grouping techniques which are
al nost inpossible to inplement) we devised our own test. Inspired by the
Park test, the Carson-Vaughan constructive test uses a semlog weight

transformation.

7See Appendi x VIl for an extended discussion.
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Table 5.5 presents the estinations corrected for heteroskedasticity.
The income coefficients and significance |evels are now 20 percent |ower
than in the OLS equations. Significance levels for education and the two
environnental attitude variables are also reduced while those for age and
recreational use are increased sonewhat.

To give an indication of price flexibility we cal cul ated the ranges
shown in Table 5.6. The range is fromnoderate inelastic to unitary
elasticity. They are slightly higher but in the sane general range as
those found by Brookshire, et al. (1980:485) for elk hunting (.306) and

Randal |, et al. (1974:147) for air pollution (.39 - .65).

Gven the size of our sanple, the fact that our explanatory variabl es

are chosen for their theoretical relevance, and the cross-sectional character of

data; the variance explained by our nodel is reasonably high. W regard
this as inportant evidence that the contingent market described in our

research instrunment is sufficiently realistic to nininize hypothetic bi as.
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1
ADJUSTED REGRESSI ON OF DEMOGRAPHI C AND
ATTI TUDI NAL VARI ABLES ON W LLI NGNESS TO PAY
Table 5.5 AMOUNTS FOR THREE LEVELS OF NATI ONAL WATER QUALITY

Levels of Water Quality

eq. 4 Boatable (D) eq.5 Fishable (C) eqg. 6 Swinmable (B)

| NTERCEPT -30.61 (-1.14) -25.63 (.80) 5.97 (.17)
| NCOVER . 0047 (8.71) .0058 (9. 06) .0062 (8.75)
AGE -1.01  (-3.71) -1.48  (-4.56) -2.15  (-5.77)
EDUC 8.70  (2.24) 10.37  (2.25) 12.52  (2.47)
ENVI NDEX 8.42  (3.28) 11.04  (3.63) 12.14  (3.56)
CWPOLD 30.34  (3.09) 34.30  (2.97) 38.62  (2.91)
USERD 24.06  (2.69) 32.92  (3.07) 30.73  (2.58)

N 695 695 695

3? .28 .32 .33

F 45. 02 52. 82 55. 79

1Data are adjusted for heteroskedasticity by the Carson-Vaughan
Constructive Test (see Appendix VIII for description).
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Table 5.6 PRI CE FLEXI BI LI TY OF | NCOVE
Level D .68 - 1.06
Level C .70 - 1.12
Level B .69 - 1.12

The high end of the range for the price flexibility of incone for
the different |evels of water quality was estimted fromthe equation:

(1) Log(Level X) = Intercept + B8;Log(Income)
The low end of the range was estimated from the equation:
(2) Log(Level X) = Intercept + BlLog(Income)4-82Educ +
BBAge + BAENVINDEX + BSUSERD + 3,CNPOLD

Because income is noderately correlated with some of the variables in
(2) only a range rather than a point estimate can be given.
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| NTRI NSI C AND RECREATI ON BENEFI TS

In Chapter 1 we identified direct use recreation benefits and intrinsic
benefits (which include indirect, option and existence benefits) as the
subject matter of our research. Unlike the Colorado State researchers,
we did not ask our respondents separate WP questions for each type of
benefit we sought to neasure. W believe it is beyond the capability of
many respondents to reliably determne the separate val ue they have for
sub-categories of water benefits and the results of the Colorado State
study confirmus in this belief. Qur approach adopts a different technique
which we will describe and illustrate with our data.

At the heart of the distinction between recreational and intrinsic
benefits is the direct use vs. other-than-direct-use distinction. The
latter, our intrinsic category, includes a wide array of benefits ranging
fromindirect benefits to duck hunters of "clean" water to the pleasure
gained from know ng that the nation's freshwater bodies have attained
a certain quality level. Since our WIP questions neasure the overal
val ue respondents have for water quality, the anpunt given by each
respondent represents the conbination of recreational and intrinsic
values held by that person. W reason the values expressed by the
respondents who do not engage in in-streamrecreation should be al nost
purely intrinsic in nature. |In calculating the average WIP anount for the
non-recreator's alone, therefore, we get an approximation of the intrinsic value o
water quality. By subtracting the non-recreator's WP anmount from the total

the recreators are willing to pay, we can estinmate, in a rough way, the portion

of the recreator's benefits which are attributable to intrinsic val ues.
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O the 832 respondents for whom we have use and WIP data, 323 or 39
percent reported that they had not boated, fished or swumin freshwater in
the past two years. These non-users gave a nean WIP anmount for fishable
water (level C) of $111. Bearing in mind the crudity of our use measurenent
(which we will discuss later) $111 may be regarded as an estimte of the
mean intrinsic value which fishable |level water quality nationwi de has for our
sanmple.  The nean WIP armount given by the users (61 percent of our sanple)
was $237. By assuming that users value the intrinsic benefits of freshwater
at the sanme |level as the non-users, we can subtract $111 from $237 to arrive
at a mean recreational benefit of $126 for the users. By these cal cul ati ons,
intrinsic benefits are large; conprising/i%xﬁgrcent of the benefits for
each user ($111/237);100 percent of the benefits for the non-users ($111/S111);
about 55 38
and/ percent of the total nmean benefit for the sanple as a whole ($111/%$194) .
An alternative way to estinmate intrinsic benefits is to estimte

equation 7.

Eq. 7. WIP = WP

Tot al Intrinsic * WrPRecreation

This may be done by regressing USERD on the WIP anmpunt for fishable water.
Table 5.7 gives the results. Both the intercept and the USERD terms are
highly significant. The coefficient of the intercept nay be interpreted
as the intrinsic value. This amount, $113, is very close to the $111 arrived
at by the other nethod.

In an effort to see whether it is possible to gain insight into the
differential contribution to the equation of the three types of freshwater

use which conprise the USERD variable, we estimted equation 8 (Table 5.8).

8FromTabIe 5.1.



5-25

Table 5.7 USER QLS I NTRINSI C BENEFI T ESTI MATE
FOR FI SHABLE WATER QUALI TY

Coefficient t

[ ntercept 112. 6 7.7
USERD 131.7 7.0
N = 794
R2= .06

F=49.0

USERD = Dummy variable where 1 = personal use of freshwater for fishing,
boating, or swinming in the past two years.
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Table 5.8 BOAT, SWM FISH QLS
I NTRI NSI C BENEFI T ESTI MATE
FOR FI SHABLE WATER QUALI TY

Egq. 8 Coefficient t
I ntercept 120.1 9.3
BOAT 93.8 4.4
FI SH 22.5 1.1
SWM 75.4 3.6
N = 792
R%= .08
F 22.1

BOAT = Dummy variable where 1 = boated on freshwater in last tw years.
FI SH = Dummy variable where 1 = fished in freshwater in last tw years.

SWM = Dummy variable where 1 = swamin freshwater in last tw years.
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Collinearity between boating, fishing, and sw nming precludes nmaking firm
estimates of the size and significance of the coefficients on boating,
fishing and swimmng, so we will only highlight major differences between
the types of recreation.9 The intrinsic term (intercept) remains stable
and gains in significance. However, only tw of the three types of uses,
boating and swimming, have significant t values. Fishing is not a good
predictor of the respondent's value for fishable water, an anomaly which is
not easy to interpret. On the hypothesis that there may be an interaction
between fishing and incone which depresses the effect of fishing use in an
equation which includes people fromall incone levels, we reestimated
equation 8 for each of our four inconme levels. According to the t statistics
for this new estinmation, which are shown in Table 5.9, fishing continues
to be non-significant. A nore detailed analysis of this question, which we
have not undertaken at this point, may provide clues to why fishing is
unrelated to people's value for national water quality at the fishable
| evel .

Table 5.9 also shows sonme interesting findings with respect to the
ot her two recreation variables and the USERD nmeasures. At the lower income
| evel s, boating and swi nmring have significant t values whereas at the
hi gher two levels (with the exception of swinmmng for the highest incone

level) the values are not significant. Likewi se, USERD is strongly

9 : . . .
It nmay be possible to use ridge regression to arrive at nore accurate
paranmeter estinates.
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Table 5.9 t RATIOS FOR REGRESSI ON OF USE ON
W LLI NGNESS TO PAY FOR FI SHABLE WATER (C)l
HOLDI NG | NCOVE CONSTANT

Recreational Use of Water
in last two years

2
| ncome Level USERD / BOAT FISH SWM R _for BOAT + SWM+ FISH (Eq. 8)
$0 - 9,999 5.3 2.6 .03 2.7 .16
$10,000 - 14,999 4.8 2.0 1.5 3.0 .21
$15,000 - 24,999 1.9 1.4 1.3 .6 .03
$25,000 and over 1.8 .8 .5 2.7 .07

Underlined t values are significant at > .05.

1Usi ng equation 8, Table 5.8.
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significant for income levels | and Il and barely significant for Il and IV
This suggests that recreational use is an inmportant determinant of the
val ue | ower incone people have for water quality, This is confirned by
t he st of .15 and .21 for these regressions (equation 8, for income |evels
| and Il on WIP for fishable quality water). Using our regression estimtion
techni que described earlier, we calculated the intrinsic benefits for each
of the four incone groups. Table 5.10 gives the results which show the
dom nance of recreational benefits for the people in the | ower incone
categories. Only one-third of the WIP amounts expressed by those in incone
levels | and Il may be attributed to intrinsic benefits by our technique.
For the two higher incone groups alnost three-fourths of the benefits are
shown to be intrinsic.

W are encouraged by these results which suggest this approach to
estimating intrinsic benefits is worth pursuing further. In the Conclusion
we propose refinements for the questionnaire and in our analytic techniques

which will enable us to nmake reliable intrinsic estinmates.
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Table 5.10 PERCENTAGE OF FI SHABLE WATER QUALI TY WP
BENEFI TS ESTI MATED AS | NTRINSIC BY | NCOVE LEVEL

Benefits
Intrinsic Benefits as
| nconme Level Intrinsic User Tot al Percent of Total Benefits
. $0 - 9,999 $30 $172 $102 29%
I, $10, 000 - 14,999 47 125 172 38
[, $15, 000 - 24,999 171 64 235 73
|V. $25, 000 and over 296 111 407 73

1 . . .
Versions A B, C conbined. Estinmated using equation 7 , Table 5.7.
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REG ONAL ESTI MATI ONS

t he

As a test of /robustness of our estimations we used our final (corrected)

regression nmodel (eqg. 5, p. 5-21) to predict the regional wllingness to
pay for national water of fishable quality. To do this we substituted the
regi onal nean value for the variables in equation (5) and calculated a predicted W
anmount for each of the nine census regions. The actual WP anount was
calcul ated for the same regions. The two values are shown on the map in
Figure 5.2. For all but two of the regions the fit is very close and confirns
the stability of our regression nmodel. Only in the Pacific and the East
North Central, the two regions with highest nean WIP anounts, did the
predicted amounts differ by nore than two standard errors of the nean from
the actual. Wien we estimated equation (5)using dunmy variables for eight
of the nine regions, the distinctiveness of these regions was confirned
as they were only ones with significant t val ues. (The coefficients

of the nodel's other variables were not significantly changed in the regiona

dunmmy estination.)

Al though the difference between the actual and expected amounts is

relatively nodest, these results suggest that for these two regions

one or nore explanatory factors unique to these regions nmay be at work
in addition to incone, education, recreational use, concern about water
pol lution and environmentalism However, we know from our analysis of
other data in the survey that respondents in these regions do not differ

significantly from those inother regions in either their evaluation of the



Figure 5.2 ACTUAL AND PREDICTED WTP AMOUNTS FOR NATIONAL SWIMMABLE
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quality level of the local freshwater or in their perception of the change
inquality of freshwater in their locality during the past five years. Possibly
the presence of the Great Lakes and the abundant freshwater resources in
the M chigan penninsula and Wsconsin and the equally uni que water resources of
the California and the Pacific Northwest give water quality a greater
salience for the residents of these areas which translates into these
hi gher val ues.

In the next chapter we propose a techni que by which our regional nodels

may be used to estimate water quality benefits for small geographical areas.



Chapter 6
CONCLUSI ON AND RECOMMENDATI ONS

In this study we have devel oped and tested a macro WP net hod for
valuing the benefits of national water quality. The advantage of this nethod
is the ease by which benefits can be reliably aggregated to the sanpling
frame, in our case the nation. Wth one exception the method was shown to
be resistant to the several biases which threaten WIP studi es. In the course
of this study we also addressed a number of theoretical and nethodol ogi ca
issues including the types of water quality benefits, the role of inplied
property rights in WP surveys, the appropriate consumer surplus neasures
to use in WIP studies, the relationship between strategic and hypothetic
bias, the appropriate nodel for estimating WIP equations, how to correct
for heteroskedasticity where the independent variables include both con-
tinuous and dummy variables, and how to neasure the intrinsic values of
water quality.

Al t hough our WIP instrunent nmeasures a wide range of water quality
benefits which accrue to individual citizens, it does not neasure al
such benefits. Water pollution is not described as irreversible in our
contingent market, so possible long term personal option or intergenerationa
option benefits (e.g. fromthe avoi dance of contamnination of water bodies
by certain toxic chem cals) are not included. Neither are possible drinking
wat er benefits.

One principle we followed in designing our instrument was to enhance the
credibility of the estimtes by adopting conservative procedures whenever
possible. For exanple, given a choice between nonthly payments or an

annual payment we chose the latter
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Table 6.1 DIRECTION OF BIASES IN THE RFF SURVEY

Type of Potential Bias Direction of Probable Bias

Upwar d Downwar d I nternediate

None
Survey Context and Construction
External Political Context ?2X
Environnental Trade-off Questions X
Vehicle (Taxes and Prices) ?2X
Payment Schedul e (Yearly) ?X
Inplicit - No Permanent Pollution
Darage X
Zero Encour agenent X
Different Payment Cards X
Interviewer Effects X
Response
Inclusion of Protest Zero's X
X
Traditional Biases
Strategic ?X
Hypot heti ¢ ?X
Esti mati on Techni ques
Maxi mum Amount Constrai ned
at $999 X
Substituting amount from
| ower level if anount
for level being analyzed
m ssi ng X
Intrinsic Estimation Procedure X

? indicates uncertainty about whether or not the bias is present.
If present, it is in the direction shown.
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on the grounds that it showed the respondent the full magnitude of his or
her value for water quality whereas nmonthly paynents might have induced

an "easy paynent plan" nentality. Table 6.1 sumarizes the probable biasing
effect of the present instrument's conponents, the response pattern, and

our analytic procedures. The rationale for our judgments are contained

in the preceeding chapters, especially Chapter 4.

Wth the exception of the item nonresponse problem our goal of
creating a WIP instrument which is reliable and credible was |argely
fulfilled in this study. Despite our conservatismin avoiding instrunent
and procedural factors which mght bias the results upwards, respondents
express sizable value for clean water. A large fraction of this value cones
fromthe intrinsic benefits of water quality. Yet our illustrative
estimates clearly suggest that the increnental benefits, as neasured
by the WIP nethodol ogy, decrease as the level of water quality being
eval uated increases.

In what follows, we outline the nodifications in wording, procedure and
anal ytic techni ques which we have identified on the basis of this experinment
as necessary for a successful use of the instrument in a full scale
national water benefits survey. W are confident that these nodifications
will overcone. the item nonresponse problem and inprove the other, |esser,
weaknesses in the present formof the instrument. W also discuss how
the instrument can be used to derive sub-national estimates and to val ue

other forms of national water quality.
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Overconming |tem Nonresponse Bias

Earlier in this report we identified item nonresponse bias (including
in this discussion both nonresponse and zero bids) as the major problemwth
our survey. Sone item nonresonse is inevitable, of course. In Chapter 4
we argue that WIP surveys are sufficiently demandi ng that sonewhat higher
item nonresponse rates than nornmal are to be expected (e.g. 10-20 percent

range) for national probability surveys and that such item nonresponse

(continue)
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rates are tolerable. In our experinental test the interviewers did not
receive special instructions nor did they have the opportunity to have their
questions answered by the researchers. NMoreover, the water benefits vehicle

was added on to an existing survey instead of conprising a survey in its own

right. W believe these are the major reasons for the high item nonresponse
rate. The follow ng nmeasures are designed to reduce the item nonresponse

bias to nanageabl e proportions:

A Field Wrk Procedures
1. A pre-test should be conducted with the revised instrunment

of the survey
using several /research organi zation's interviewers to interview
00

approximately |/ people. The interviewers would probe all item
nonresponses and zero bhids to ascertain the reasons why these
were given. Following the pre-test the interviewers would be
debriefed at |ength.

2. On the basis of the pre-test, detailed instructions for the
interviewers would be prepared. These would explain the study's

procedures to the approxinmately 100 interviewers who will do the

final interview ng.

3. Since the interviewers for a national survey are scattered
across the country, there is no easy way to brief them personally.

It is possible, however, to call each of them by phone after they
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have received the instructional naterials, but prior to the
interviewing, to answer their questions. The interviewers can
al so be encouraged to call the researchers collect if they
have substantive questions about the instrument which arise
during the course of the interview ng.
B. Questionnaire Mdifications
1. At key points in the description of the contingent market,
t he questionnaire/fﬂgylﬂct the interviewer to pause and ask the
respondent "Is that clear?" "DO you have any questions?" This wll

encour age respondents to obtain clarification and maintain an

active interest in the interview The interviewer will be

supplied with a set of standard answers to the questions which were
nost commonly raised in the pre-test.

C. Aggregation Procedures (e.q. N=2000)

If the national survey sanple is sufficiently large, weighting

procedures can be used to correct for the biases introduced by item
nonr esponse. Such procedures are routinely used by survey research
organi zations to correct for sanple nonresponse. They involve
the identification of the relevant underrepresented respondent
characteristics (e.g. old, black) and the weighting of those who

did give responses so that these respondents will nore accurately

represent the full sanple (e.g. old blacks would receive

specified weight greater than one, young whites would receive

a weight less than one, etc.).’

'Holt, et al., in arecent article (1980) discuss the inplications
of using sanple survey data in regression analysis when the sanple represents
an unequal probability sanple. They warn that the bias in the OLS estimtor
b can be large under these circunstances. On the basis of sinulations they
recomend a p-weighted procedure for npbst situations involving unequa
probability sample data. Although our original sanple is an equal probability
sanpl e, because of the item non-response problemour effective sanple for
estimating the WIP anounts is of the unequal probability variety. W do not
use their procedure for our data here because we are not trying to nake
national estimates at this point. In a subsequent survey, however, we would use
their technique, if necessary, to correct for item nonresponse
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Intrinsic Benefit Estimte

We are encouraged by the test of our procedure for separating intrinsic
and recreational benefits. Further refinements are necessary, however,
before we can reliably estimate intrinsic benefits fromnmacro WIP data on
water quality. 1) Because of space limtations in our questionnaire, we limted
our use questions to the respondents' own experience. But our unit of analysis
is the household, not the individual respondent. Soneone who does not use
freshwater directly,but who is married to someone who does, may value fresh-
water quality for its contribution to his or her spouse's enjoynent.

2) Qur procedure for estimating an intrinsic value for the entire
sample is oversinplified. If non-users were randomy distributed anong
the sanmpl e our device of proceeding directly fromthe nean WIP anpunt
for the non-users to inferring the intrinsic value of a water quality |eve
for the entire sanple
woul d be defensible. However, non-users are not so distributed, but are
differentially older and black, for exanple, In general, older people
and bl acks tend to give |l ower WIP ampounts than younger people and whites.
It is necessary, therefore, to devise weighting procedures based on a
conparison of the WIP snounts for, say, older users vs. ol der non-users,

to corect for this bias.

3) Househol ds who do not currently use freshwater for recreation should
be asked a question about intended future recreational water use. This wll

provi de useful option value infornation.
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4) Questions need to be asked about the availability and use of
substitute sources of water for recreation. Respondents who own sw nming
pools or who belong to swinmng clubs may val ue swi nmable freshwater |ess
than those who do not have access to such facilities,

Ot her Refinenents and Techni ques

The strong correlation between the regional WP estinates from our
national WP equation (eq. 5-31-33 above) and the actual regional WP
anounts suggest that a scheme can be devised to estimate water benefits
for sub-national geographic areas. Such a schene would work approximtely
as follows: 1) A new (presunably nore predictive) national benefits
equation would be estimated froma |large national survey. 2) Census
data woul d be used to supply the area nean values for the denographic
vari abl es of the equation (e.g. incone, education). 3) A low cost area
t el ephone survey coul d neasure the attitudinal variables for the equation
4) Local benefits would then be estimated using these data and the coefficients
from the national equation. Procedures would have to be devised to determ ne
the correct apportionnent of |ocal and national benefits and the appropriate
aggregation procedure for people and water bodies. One procedure for the
former is to do a pilot regional or |ocal WIP study parallel with the nationa
survey.

In the present study we value a uniformlevel of national water quality
by referring to the "nation's overall water quality at |evel x where virtually

all of it is at least clean enough for x." Qur method can be adapted
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to value alternative supply options such as "all the nation's waterbodies
except for x, y, and z" with the respondent being shown a nmap depciting
the probable, |ocation of those waterbodies which would not nmeet a specified
| evel
A final refinement, which is applicable to WP surveys of all kinds,
is to ask a series of questions to neasure the respondents' firmess of
opi nion about his or her WP amount. These questions woul d show whet her
or not the contingent market and WIP question sequence create a sufficiently
meani ngful situation for the respondent. The answers to these itens woul d
provi de an overall evaluation of the instrument's realism (and of the
danger of hypothetic bias). They may al so be used to identify individua
respondents who, although they gave answers, really did not have sufficiently
firmopinions to warrant the inclusion of their responses in the analysis.
The survey research formof Yankel ovich, Skelly and Wite have devi sed
and tested what they call a "mushiness index" which can be adapted to
this purpose.” According to them "Answers to survey questions on such
i ssues (ones that are not 'thought through') are often top-of-the-head and
subject to change." Muishiness describes the volatility and changeability

of the public's views. (Public Opinion, 1981:50). In the RFF

instrument we experinented with a single quality check itemwhich is sinilar

‘W recommend including three of the four itens in the YSW scale.
These measure: 1) the degree of personal involvenent in the issue, 2) whether
the person feels he or she has enough information about it and 3) the firmess
wi th which the person holds his or her views. The wording is contained in
Public Qpinion - (1981:50).
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to one of the indicators in the Yankel ovich, Skelly and Wite scale. (VW were
only able to include it in tw of the four versions of our questionnaire,

Aand C). The results of this item which asked people whether we had
supplied themw th enough information so that they could deci de how much

they would be willing to pay for better water quality, were encouraging.

Only 12 percent said they did not have "enough (information) at all" while

56 percent said they had "about enough" or "nore than enough" (14 percent).

Twenty-two percent said they had "not quite enough."”
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A-I-1

Same _wardiag fa, B« C \

INSERT THIS FORM AFTER PAGE 14 OF WHITE "X"

NOTE :
JUESTIONNAIRES ONLY AND ASK FOLIOWING Q.793.

80. This last group of guestions is about the guality of water

in the nation's lakes and streams. Congress passed strict
water pollution control laws in 1972 and 1977. As a re-
sult many communities have to tuild and run new modern
sewage treatment plants and many industries have to install
water pollution control ecuipment.

Here is a picture of a ladder that shows various levels of
the quality of water. (HAND RES PONDENT WATER QUALITY LADDER
CARD) Please keep in mind- that we are not talking about
the drinking water in your home. MNor are we talking about
the ocean. We are talking only about freshwater lakes,
rivers and streams that people look at and in which they go
boating, fishing and swimming.

The top of the ladder stands for the Sest possible quality
of water, that is, the purest spring water. The tottom
stands for the worst possible quality of water. Unlike the
other ladders we nave used in this survey, on this ladder
we have marked different levels of the quality of water.
For example.... (POINT TO EACH LEVEL: £,D,C AND SO ON,

AS YOU READ STATEMENTS BELCW)

Level T (POINTING) is so polluted <chat it
has oil, raw sewage and other things in
it, has no plant or animal life and smells
bad

Water at level D is ékay for boating
tut not for fishing or swimming

Level C shows where rivers, lakes and
streams are c¢lean =nough so that game
fish like bass can live in them

Level B shows where the water is clean
enough so that people can swim in it
safely

And at level A, the guality of the
wa:e; is 50 geod that it would be
possible to drink it directly irom
a lake or stream if you wanted to

8l.

Now let's think acout 21l of zne nation's
rivers, lakes and streams. sf <he
are quite clean ané others sre more or
polluted., Looking at tiais ladder, -
you say that all zut a tiny fractisn
nation!s rivers, lakes and streams
least at level D in the qual:ity <
watar teday or rnot?

All but a fraction at level ... M

Not at level Diveceversccss

NOL SUTB.iavscsevsoecssorsncecna E

As you know it
nation's lakes and rivers.
account, and thinking of ov
quality where all but 2z ::in
nation's lakes and rivers are
level, which level of overall wat
do you think the nation should plan =<
within the next five years or so--lisv
D, C, B or A?

=akes monay =9 slsan up cur
TakzIne bl
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Improving the gquality of the nation's water is just
one of many things we all have to pay for as cax-
payers and and as consumers. That is, the costs of
things like improving water quality are paid partly
by government out of what we pay in taxes and partly
hy companies out of what we pay for the things they
gell us.

This scale card shows about how much people in your
general income category paid in 1979 in taxes and
higher prices for things like national defense,
roads and nignways, public schools and the space
Drogram. (HAND RESPONDENT APPROPRIATE SCALE CARD
A-I, A-II, A-III, OR A-1IV; ILET RESPONDENT XZE?
WATER ZUALITY LADDER CARD)

You will see different amounts of zonevy listed with
words like "highwavs" and "public education" appear-
ing by the amount of money average size households
paid Zor each one last year. "Highways" here refers to
the constructicn and maintenance of all =he nation's
highways and roads. "Public education" refers to

all public elementary and secondary schools but does
not include the costs of public universities.

I want to ask you some questions about what amounts
of mcney, if any, you would be willing to pay for
varyiag levels of overall water quality in the
natisn’s lakes, rivers and streams. Plzase keep in
miné that the meoney would go for sewage treatment
plants in cormmunitias through various kinds of taxes
(such as withholding taxes, sales taxes and sewage
fees) and for pollution control equipment the govexrn-
ment would require industries to install, thus
raising the prices of what they make,

At the present time the average quality of water in
the nation's lakes, rivers and streams is at about
level D on the ladder. (POINT TO LEVEL D ON WATER
QUALITY LADDER CARD) If no more money were spent at
all comorrow on water cualxty, the overall cuality of
the nation's lakes and rivers would Zall back %o
about level =, (POINT TO LEVEL Z) People have
different ideas about now important the quality of
-akes. rivers and streams is to them personally.
inking about vour household's annual income and
.he fact that money spent Zor one thing can't be
spent for another, how much do you think it is worth
to vou to keep the water quality in the nation from
slipping from lsvel D back to level E? That is, which
amount on thisscals card, or any amount in zetween, is
the most you would be willing to pay in taxes and
higher prices 2ach vear to keep the nation's overall
water quality at level D where virtually all of it is
at least clean snocush for beating? If it ot worth
anything to you, please do not hesitate to say so.

is

write in amount: $ ]
Depends (VOl.)aeeeeieeancecoonnnne 00X (AsK 83)
NOL SUX@.iccaccecesacssnssoccssnnces ooy
J
Mot worth anything.....eee.c.ee... 001 (SKI? TO 85)
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; 33. As 1 mentioned 2arlier, z.most zll =3
! and lakes in the United States ares ac
i level D in watar zuality. what 4o
| is worth %o you not only to X2ep zham Ir
! coming mozre pollured zZut alse <o raise
overall qualicy zo level C? That .us,
the amount ycu just gave me, whicn zmounzt 2 2
scale card is the xost vou would ze willinzg o
Pay in taxaes znd higner prices eicn vsar <o rilis
the cverall level of water zuality Zrzem lavel 2
to level C where viztvally all of it weuléd =23
least be clean enouch Zor fisa likz zass =g Liv2
in> ~
Write in amount: S
Depends (Vol.)iieieesoeesainnennss 00X ~ASX 34
NOL SUZBuseesnssersononssoncnannns olo)s
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(SXI?
Not worth anytning.eeeeececeeneens 201 7¢ 5,
34, What akout getting virtually all of tae nation's
lakes and rivers up to level B on =he ladder?
Including the amounts of Toney vou aave zlready
given me, which amounz on the scalza zard is <he
Tost vou would Te willing <o pay .o =axeg ari
higher prices each year <o ~ake almost all =:ze
nation's lakes, rivers and streams clean
encugh so that people could swim in them?
Write in amount: §
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NOL SUX@...ceeicsoensosstocssscoasnne 3CY
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35, Finally, in terms of vyour taing zcls 2o deciide
exactly how much you, 1ou*se_-, would ze will-ng
S o pay as a taxpayer and consumer Sor zet=er
r A water guality, would you say in =ze last Z=w
Juestions we gave you more than znough informa-
* tion, about enougn information, act ziits aroucgh,
C or nct enough information at all?
mly .
More than enougn 1 Yot gaits snougn.. 3
About enough.... 2 Mot enough a%t z11. <
Don't XnoW.e e, :
D T T TSR
Name
Address
NCW, RETURN TO PAGE 14 CF MAIN ZUSSTICNNAIRI
1 AND CCMPLETE TACTTUAL SIZCTICN
|
!
]
!
i



A-I-3

STUDY #684

-—
1

—/

INSERT THIS FORM AFTER PAGE 14 CF YELICW "y"
QUESTIONNATIRES ONLY AND ASK POLLCWING Q.79.

NOTE:

30.

This last group of questions is about the quality of water
in the nation'’s lakes and streams. (Congress passed strict
water pollution contzrol laws in 1972 and 1977. As a re-
sult many cammunities have =0 build and run new modern
sewage treatment plants and many industries have to install
water pollution control equipment.

Here is a picture of a ladder ‘that shows various levels of
the quality of water., (HAND RESPONDENT WATER QUALITY
LADDER CARD) Please keep in mind that we are not talking
about the drinking water in your home. YNor are we talking
about <he ocean. We are talking only about freshwater
lakes, rivers and streams that people look at and in which
they go boating, fishing and swimming.

The top of the ladder stands for the best possible guality
of water, that is, the purest spring water. The bottom
stands for the worst possible quality of water. Unlike
the other ladders we have used in thig survey, on this
ladder we have marked different levels of the quality of
water, Pfor example..,{POINT TO EACH LEVEL: E,D,C, AND

3C ON, AS YCU READ STATEMENTS BELCW)

Level £ (POINTING) is so polluted that it
has oil, raw sewage and other things in it,
has no gplant or animal life and smells bad

Water at level D is okay for bocating but
not for fishing or swimming

Tevel C shows where rivers, lakes and
streams are clean enough so that game £fish
like bass can live in them

Level B shows where the water is clean
enough so that people can swim in it
safely

And at level A, the quality of the water
Ls.so yood that it would ke possible to )
drink it directly from a lake or stream if
vou wanted to

Sl.

Now let's think about all of «ne naeien's
rivers, lakes and streams. Some of cthem
are quige clean and sthers are more or
less polluted. Looking at zhis laédder,
would you say that all hut a tiny Sraccicr
of the ration's rivers, lakes and streams
are at least at level 3 in the quality of
their water today or not?

§

All but a fractiomn at level 2.,

Not at level D,.icieeecenncrncns 2

(W)

NOL SUZ@.ieiieeescncoaosooncensa
As you know it takes morey =2 cl2an up
our nation's lakes and rivers, Takim
that into account, and %hinking of sverall
water quality wnere all -ut a tiny Zrac:ic
of the natiocn's lakes and rivers are a%t 2
particular level, wnich level ¢f overall
water quality co you thizk the nmazion
should zlan to reach within the nexz Iive
years or so--level Z, 2, &, 3, cr A?
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Depends (VOl.)ecaese 8
Cther (vol.).eeeooss 7
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INTERVIEWER: CHECK DNCIME TN £.79 CN
PAGE 14 CF MAIN CUESTION-
MAIRE. THEN LICK 3ELCW
TO SEE WHTICH SCAIS
RESPONDENT USES IN
QUESTICNS 82 - 84.

IF LESS THAN $9,3¢%
USZ CARD O~I

F 510,300 T0 £14,993
CSE CARD D-II
IF $15,000 TC
USE CARD D-III
IF $25,000 AND ABCYE
OR NOT SURE/REFUSEID
USE CARD D~-IV

CARD

$24,399




